This study examines the stock market integration among major stock markets of emerging Asia-Pacific economies, viz. India, Malaysia, Hong Kong, Singapore, South Korea, Taiwan, Japan, China and Indonesia. Johansen and Juselius (1990) multivariate cointegration test, Granger causality/Block exogeneity Wald test based on VECM approach and Variance Decomposition Analysis was employed to investigate the dynamic linkages between markets. Cointegration test confirmed a well defined long-run equilibrium relationship among the major stock markets, implying that there exists a common force, such as arbitrage activity, which brings these stock markets together in the long run. The results of Granger causality/Block exogeneity Wald test based on VECM and Variance Decomposition Analysis revealed the stock market interdependencies and dynamic interactions among the selected emerging Asia-Pacific economies. This result implies that investors can gain feasible benefits from international portfolio diversification in the short-run. On the whole, the study results suggest that although long-term diversification benefits from exposure to these markets might be limited, short-run benefits might exist due to substantial transitory fluctuations.
Introduction
Over the last three decades, degree of integration of stock markets around the globe increased significantly as a result of liberalisation of markets, rapid technological progress and financial innovations, which has created new investment and financing opportunities for business and investors around the world. Stulz (1981) defined stock markets as being integrated 'if assets with perfectly correlated returns have the same price, regardless of the location in which they trade'. A fully integrated market is defined as a situation where investors earn the same risk-adjusted expected return on similar financial instruments in different national markets (Jorion and Schwartz, 1986 ) which means arbitrage profit will not be achieved. Accordingly, the stock market integration hypothesis stated that there were potential gains from international portfolio diversification if returns from investment in different national stock markets are not perfectly correlated and the correlation structure is stable. This implies that low levels of co-movement of stock prices offer investors the benefit of diversifying their holdings across the global stock markets. That is, investors who allocate some of their portfolio to share from other countries can increase the portfolio's expected return with no increase in risk. This benefit of international diversification has led many investors to allocate some of their wealth to foreign markets and shares of foreign firms. Thus, with the growing global economy, understanding international stock market correlations has become a vital instrument for investors wishing to diversify their portfolios on a global basis. For institutional and individual investors to have effective international portfolio diversification, it is important to determine the countries whose stock prices move together, i.e. to investigate the correlation structure and interdependencies among international share price indexes to a considerable extent. Unfortunately, previous empirical studies of the interrelationship of the major stock price indexes have not provided reliable results. Given the divergent conclusions of the researches in this area, further insights should be obtainable through an investigation of emerging markets. This study examine the stock market linkages between eleven emerging economies, viz. India, Malaysia, Hong Kong, Singapore, South Korea, Taiwan, Japan, China, Indonesia, United States and United Kingdom. The United States and United Kingdom stock markets are taken into account in the present study for its significant role as the market leaders. Further, it is useful to know whether the major stock markets of United States and United Kingdom influences the emerging Asia Pacific markets. We employed correlation analysis, Johansen multivariate cointegration test and vector error correction model to investigate dependencies in stock returns of the emerging economies. The correlation analysis is performed to ascertain the degree of association among the emerging stock markets. Cointegration test, to verify whether long-term relationship exists, and the vector error correction model to examine whether returns of one market influences another.
The remainder of this paper is organized as follows: section 2 provides the review the literature on stock market linkages. Section 3 presents methodology of the study. The empirical results and discussion are provided in section 4 and section 5 presents concluding remarks.
Literature Review
The earlier literature pertaining to stock market integration provides strong evidence of interlinkages among the stock markets around the globe, as a result of global economic integration. The interest in the interdependencies of global stock markets strengthened after the global market crash of October 1987. Taylor and Tonks (1989) examined the market integration of the US, Germany, the Netherlands and Japan for the two subperiods : April 1973 -September 1979 , and October 1979 -June 1986 . The result showed no cointegration between the stock price returns of these countries in the former period, and there was cointegration between the stock price returns of the UK with the stock price returns of the US, Germany, the Netherlands and Japan in the latter period. Jeon and Von-Furstenberg (1990) showed that the degree of international comovement in stock price indexes has increased significantly since the 1987 crash. On the other hand, Koop (1994) used Bayesian methods and concluded that there are no common trends in stock prices across countries after the crash. Cheung and Ng (1992) investigated the dynamic properties of stock returns in Tokyo and New York, using GARCH model for the period January 1985-December 1989. They found that in the pre-crash period, Tokyo stock price movements can be partially explained by the New York Stock Exchange, but the former has very little impact on the latter. Lee and Kim (1994) provided evidence for a significant increase in the comovement of the stock price indexes after the crash. The national stock markets became more interrelated and stronger when the US stock market was more volatile. Choudhury (1994) examined the relationship among the Asian Newly Industrialized Economies (NIEs), Japan and the US. He found that the US led the NIEs and that there were significant linkages between the markets. Arshanapalli et al. (1995) examined the possible links and dynamic interactions between the US and six major Asian stock markets before and after October 1987. The empirical results proved presence of a long-run equilibrium relationship between the US and Asian stock market movements during the post-October 1987 period. The cointegration results, based on the Asian equity markets alone, supported the possibility of increased regional capital market integration among the six Asian stock exchanges during the post-crash period. However, their error correction analysis, at the regional level, failed to support the presence of a strong cointegrating relationship among the Asian markets. Lastly, they concluded that the Asian equity markets were less integrated with Japanese equity market than they were with the US market. Corhay et al. (1995) investigated the stock market linkages of Australia, Japan, Hong Kong, New Zealand and Singapore over the period February 1972 to February 1992 and found no evidence of a single stochastic trend for these countries. Chaudhuri (1997) investigated the long-run relationship between stock indexes of six Latin American markets and the US over the period 1985 to 1993 and he found the evidence of a stochastic trend in all indexes. The cointegration tests showed the presence of a longrun relationship between the six Latin American indexes (with and without the US return) and the error correction results proved the significant causality among the stated indexes. Francis and Leachman (1998) revealed that the US stock market influences other markets around the world. Janakiramanan and Lamba (1998) examined the linkages between the stock markets in the Pacific-Basin region and showed that the US market influences all markets, except Indonesia. They found none of these markets exert a significant influence on the US market. Liu et al. (1998) examined the interrelationship among the emerging and developed stock markets of Thailand, Taiwan, Japan, Singapore, Hong Kong and the US.
They found that after the October 1987 crisis there was an increase in the general stock market interdependence among the emerging and developed stock markets and they also found interdependencies within the Asian Pacific regional markets.
With the emergence of Asian capital markets, studies have been done in the 1990s and thereafter focused the co-movements between Asian markets and the stock markets in developed countries. Masih and Masih (1999) studied the long-and short-term dynamic linkages among international and Asian emerging stock markets, and concluded that the US stock market was leader at the global level for short as well as long-term, and there was a significant relationship between the OECD and the Asian emerging markets. Agarwal (2000) , with a correlation coefficient of 0.01 between India and developed markets, concluded that there is a lot of scope for the Indian stock market to integrate with the world market. Mishra (2002) investigated the international integration of India's domestic financial market with the US stock market. By applying the Ordinary Least Squares (OLS) method and cointegration technique, he found a positive correlation between NASDAQ and BSE.
He concluded that BSE was influenced by the movements of NASDAQ. But there is no cointegrating vector between BSE and NASDAQ indexes, which shows that there is no long-run relationship between these two stock exchanges. Besides, the study of Kumar and Mukhopadhyay (2002) examined the short-run dynamic linkages between NSE Nifty and NASDAQ Composite during the period 1999-2001. The study supported a unidirectional Granger causality running from the US stock market to Indian stock market. Nath and Verma (2003) studied the transmission of market movements among the three major stock markets in the Asian region, viz., India, Singapore and Taiwan. The results proved that there was no long-term interrelationship and thus, international investors could achieve long-term gains by investing in the stock markets because of the independencies of the stock markets.
By using the BSE-200 index, Wong et al. (2005) found that the Indian stock market is integrated with the matured markets of the world. Moreover, Hoque (2007) found the evidence that stock prices of Bangladesh, the US, Japan and India share a common stochastic trend. Menon et al. (2009) examined whether the stock markets in the Indian subcontinent have any link with the major stock markets in China, Singapore, America, and Hong Kong. They found that the Indian markets are cointegrated to some of the markets around the world. Bastos and Caiado (2010) found the evidences of integration and interdependence between the stock market returns of forty-six developed and emerging countries for the period -2009 . Similarly, Park (2010 found strong co-movement between Asian markets.
Among those, the countries with more developed financial systems (i.e., Japan, Singapore, and Hong Kong in Asia) exhibited stronger linkages to the rest of the Asian markets. Using the time-series data ranging from 2, June 2005 to 2, April 2008, Arouri and Nguyen (2010) established no significant association between stock exchange of Gulf countries and the world stock markets. Subhani et al. (2011) showed that the short run and long run inter linkages of the Indian stock market with other markets has increased over the study period. Unidirectional causality is found in most cases.
The earlier studies pertaining to market integration and causality between world stock markets are well established, but provided the assorted results. Testing for cointegration among stock markets is a test of the level of arbitrage activity in the long run. If markets are not cointegrated, this implies that there is no arbitrage activity to bring the market together in the long run and, hence, the investors can potentially obtain long-run gains through portfolio diversification. In view of the various policy innovations in the emerging capital markets during the globalization era, it is highly desirable to test the stock market interdependencies among the emerging economies. Essentially, the degree of interdependencies of stock markets has major implications on potential benefits of portfolio diversification and on financial stability of the country. The current study attempts to examine the dynamic interdependence among major stock markets of emerging Asia-Pacific economies.
Methodology

Cointegration approach
Johansen and Juselius (1990) multivariate cointegration approach and Vector Error Correction Model (VECM) have been employed to investigate the dynamic linkages among selected emerging Asia-Pacific stock markets. Before doing cointegration analysis, it is necessary to test the stationary of the series. The Augmented Dickey-Fuller (1979) test was employed to infer the stationary of the series. If the series are non-stationary in levels and stationary in differences, then there is a chance of cointegration relationship between them which reveals the long-run relationship between the series. Johansen's cointegration test has been employed to investigate the long-run relationship between the variables. Besides, the causal nexus between selected emerging stock markets was investigated by estimating the following Vector Error Correction Model (VECM) (Johansen, 1988 and Johansen and Juselius, 1990) :
where ΔYt is (n x 1) vector of stock market price changes in period t, µ is (n x 1) vector of constant terms, Γi (i = 1, …..k-1) represents the (n x n) coefficient matrix of short-run dynamics, Π is the n x n long-term impact matrix, and ε1t is (n x 1) vector of error term and it is independent from all explanatory variables. When cointegration is present, we can decompose the long-term response matrix into A = αβ', where α and β are n x r matrices. In other words, the expression β' Yt-1 defines the stationary linear combinations (cointegration relations) of the I(1) vector Yt, while the matrix α of the error correction terms describe how the system variables adjust to the equilibrium error from the previous period, β' Yt-1. The Johansen's cointegration proposed two test statistics through VAR model that are used to identify the number of cointegrating vectors, namely the trace test statistic and the maximum eigen-value test statistic. These test statistics can be constructed as: 
VEC Granger Causality
The Granger Representation Theorem (Engle and Granger, 1987) states that if a set of variables is cointegrated, then there exists a valid error correction representation of the data, in which the short-term dynamics of the variables in this system are influenced by the deviation from long-term equilibrium. In a VECM, short-term causal effects are indicated by changes in other differenced explanatory variables (i.e., the lagged dynamic terms in equation (1)). The long-term relationship is implied by the level of disequilibrium in the cointegration relationship, i.e., the lagged error correction term (ECT). Thus, in the cointegration model, the proposition of 'Yk not Granger causing Yl' in the long-term is equivalent to αkl = 0. Yl is said to be weakly exogenous for parameter β, i.e., Yl does not react to equilibrium errors.
Besides, the proposition 'Yk do not Granger-cause Yl' in the short term is equivalent to Γkl (L) = 0, where L is the lag-operator. Hence, the Vector Error Correction model is useful for detecting short-and long-term Granger causality tests (Granger, 1969) . The VEC Model corresponds to equation (1) can be formulated as follows:
( 5) where zt-1 is the error correction term derived from the cointegrating vector. θ and δ are the short-run parameters to be estimated, p is the lag length, and εt are assumed to be stationary random processes with a mean of zero and constant variance.
For each equation in the VEC Model, we employ short-term Granger causality to test whether endogenous variables can be treated as exogenous by the joint significance of the coefficients of each of the other lagged endogenous variables in that equation. The shortterm significance of sum of the each lagged explanatory variables (θ's and δ's) can be exposed either through joint F or Wald χ 2 test. Besides, the long-term causality is implied by the significance of the t -tests of the lagged error correction term. However, the nonsignificance of both the t-statistics and joint F or Wald χ 2 tests in the Vector Error
Correction Model indicates econometric exogeneity of the dependent variable.
Variance Decomposition Analysis
Finally, the study employed variance decomposition analysis to assess to what extent shocks to certain markets are explained by other markets in the system. Meaning, it tends to show the percentage of forecast error variance for each of the index selected that may attribute to its own shocks and to fluctuations in other indexes. Information from this analysis should provide some further evidence on the patterns of linkages amongst stock markets, as well as contribute to enhancing insights upon how markets react to system-wide shocks and see how these responses propagate over time. This forecast error can be accounted for by its own innovations and the innovations of other variables in the system.
In a statistical sense, if a variable explains most of its own shock, then it does not allow variances of other variables to contribute to it being explained and is therefore said to be relatively exogenous.
The data used in this study consists of daily stock indexes of the major stock exchange in the United States, United Kingdom and emerging Asia-Pacific economies, viz.
India, Japan, Malaysia, South Korea, Thailand, Indonesia, Taiwan, Singapore and Hong
Kong. The details of the stock exchanges and indices considered for the study are shown in We employed daily data rather than lower frequency data such as weekly and monthly returns because longer horizon returns can obscure transient responses to innovations which may last for few days only (Brailsford 1996 , Elyasiani et al. 1998 , and Andersen et al. 2002 . 
Empirical Results and Discussion
To assess the distributional properties of stock market return series of emerging markets, descriptive statistics are reported in Table 2 . The average daily returns of emerging stock markets are found to be positive and ranges between 0.002 and 0.07 percent. The
Indonesian market provides the highest return with an average of 0.07 percent, followed by Indian market, recording an average of 0.05 percent. The major stock markets of China, South Korea, Malaysia and Japan recorded average returns of 0.02 percent, respectively. The lowest mean returns are observed for the United Kingdom, Taiwan and the United States.
Furthermore, the summary statistics show that the stock markets display a wide level of standard deviation ranging from 0.012 (Malaysia) to 0.020 (South Korea) during the sample period. All stock market returns, with an exception of Singapore, exhibit negative skewness, which implies that their distributions have a long left tail. The kurtosis statistics of all stock market return series exhibits more than three, implying that returns do not follow a normal distribution. In addition, the market return series are non-normal according to the JarqueBera test, which rejects normality at one per cent level. A perquisite for testing cointegration between stock market returns is that all variables are non-stationary. The Augmented Dickey Fuller (ADF) test with intercept is employed to check whether the variables contain a unit root or not. Table 4 reports the results of ADF unit root test for the major stock market indexes of emerging economies, namely India, Malaysia, Hong Kong, Singapore, South Korea, Taiwan, Japan, China, Indonesia, the United States and the United Kingdom. The results reveal that all the stock indexes are stationary at the first differences, and hence they are integrated in the order of I(1). Johansen and Juselius (1990) multivariate cointegration test was performed to examine the long-run relationship between the major stock markets of emerging Asia-Pacific economies and the results are reported in Table 5 . Both trace and maximum eigen value indicates the presence of single cointegrating vector among all the stock markets at five percent significant level. This implies that there is a well defined long-run equilibrium relationship among the major stock markets, which suggests the stock market indexes move together and have high correlation in the long run, so there are limited benefits from portfolio diversification across the stock markets in the long run. By and large, the cointegrated stock markets imply that there is a common force, such as arbitrage activity, which brings the stock markets together in the long run. These findings are consistent with the results of Jang and Sul (2002) and Choudhry and Lin (2004) , who found a significant long-run relationship between the emerging Asian equity markets. The results of the estimated multivariate Vector Error Correction Model (VECM) are presented in Table 6 . As already proved by cointegration test, the stock market prices are cointegrated, i.e., there is a well defined long-run equilibrium relationship between the major stock markets. The long-run dynamics was examined through the effect of the lagged error correction term in the VEC model. Table 6 results clearly show significant error correction terms with negative sign for all the major stock market returns except the United States market. This implies that these major stock markets are significantly adjusted to disequilibrium from the long-run relationship or the response with which the previous period's deviations from the long-run relationship are corrected is found to be significant in these major stock markets. The empirical results reveal that all the major stock market returns of emerging economies are significantly influenced by each other, suggesting a stronger long-run bilateral relationship between major stock markets of India, Malaysia, Hong Kong, Singapore, South Korea, Taiwan, Japan, China, Indonesia, the United States and the United Kingdom. The results of Variance Decomposition Analysis based on VECM for the major stock markets of emerging Asia-Pacific economies over a 20-day horizon are presented in Table 8 .
The table result shows that Chinese stock market was 89.51 percent explained by its own shock on the first trading day, and then it continued to reduce to 86.89 percent on the 20 th trading day. The shock of other equity markets on China ranges between 0.03 and 10.14 percent at the 20 th day, indicating that the degree to which other major stock markets influence stock prices of China is petite. of the shock explained by other markets on the 20 th business day. The results of variance decomposition analysis suggest that there exists feasible opportunity for the short-term portfolio diversification benefits from exposure to these markets, while the long-term portfolio diversification benefits from exposure to these markets are limited.
Conclusion
This study examines the stock market integration among major stock markets of emerging Asia-Pacific economies, viz. India, Malaysia, Hong Kong, Singapore, South Korea, Taiwan, Japan, China and Indonesia. Johansen and Juselius (1990) Cointegration test confirmed a well defined long-run equilibrium relationship among the major stock markets, implying that there exists a common force, such as arbitrage activity, which brings these stock markets together in the long run. These findings are consistent with the results of Jang and Sul (2002) and Choudhry and Lin (2004) , who found a significant long-run relationship between the emerging Asian equity markets. The results of Granger causality/Block exogeneity Wald test based on VECM and Variance Decomposition Analysis revealed the stock market interdependencies and dynamic interactions among the selected emerging Asia-Pacific economies. This result implies that investors can gain feasible benefits from international portfolio diversification in the short-run. On the whole, the study results suggest that although long-term diversification benefits from exposure to these markets might be limited, short-run benefits might exist due to substantial transitory fluctuations.
